We have investigated the effect of ATP on isolated secretory granules and utilized a special method to separate granule membranes from mitochondria to clarify whether there is any phosphorylation of the granule membrane in association with ATP-induced hormone release.
A preliminary report of the results has appeared elsewhere (Russell 8c Thorn 1975b ).
MATERIAL AND METHODS

Neurosecretory granule preparation
Ox neurohypophyses were obtained at the Copenhagen public slaughterhouse right after the death of the animals. The neural lobes were dissected out and quickly trans¬ ported to the laboratory on ice. A crude neurosecretory granule fraction (Fraction 3) and a purified one (Fraction D) were isolated by differential and sucrose density gradient centrifugation as reported earlier (Russell Se Thorn 1975c?) .
Incubation of secretory granules
The granule fractions were incubated in a medium of the following composition: (him): KC1 124.0; NaCl 5.0; MgCl2 5.0; TES 20.0 (pH 7.0). Whenever ATP was added to the medium care was taken to maintain pH at 7.0. The incubation was carried out either in 50.0 ml Erlenmeyer flasks or in 10 ml polystyrene test tubes. Twenty ml or 2.5 ml incubation medium was brought to 37°C and the incubation was started by the addition of 200 ja\ or 20 ¡i\ granule fraction (200-300 jig protein/ml). The reaction was stopped by passing a 2 ml aliquot of the incubate through a millipore filter (type GSWP, pore size 0.22 ¡im). The filtrate and an acetic acid (0.25°/ o in 0.9°/o NaCl) extract of the filter were assayed for vasopressin. Aliquots of the incubate were assayed for total protein content by the method of Lowry et al. (1951) . The results were expressed as percentage of the total hormone appearing in the filtrate. In certain cases the incuba¬ tion was terminated by centrifugation at 26 000 x g for 15 min at 5°C and the super¬ natant and filtrate were assayed for vasopressin.
3SP incorporation experiments
A purified granule preparation was diluted to a final sucrose concentration of 0.25 m with TES 20 im, pH 7.0 and centrifuged at 26 000 x g for 15 min. The pellet was taken up in 2.5 ml of incubation medium of the same ionic composition as in the incubation experiments containing 1 ihm ATP, 2 mM phosphoenolpyruvate (PEP), 10 «g/ml pyruvate kinase (PK) and 0.5 mg/ml iodo-nitro-tetrazolium (INT Sigma Grade I). The protein concentration of this mixture was 5-7 mg/ml. The suspension was incubated for 30 min at 37°C with constant shaking. The incubation was terminated by adding 11 ml of ice-cold homogenizing medium. The suspension was centrifuged at 26 000 x g for 15 min and the pellet was taken up in 0.5 ml of homogenizing medium. This suspension was layered on top of a discontinuous sucrose gradient made up as follows (from the bottom): 2 ml of 2.0 M, 1 ml of 1.4 m, 0.5 ml of 1.35 M and 0.5 ml of 1.3 M sucrose. The gradient was centrifuged at 100 000 x g for 60 min in a Beckman L2 65K ultracentrifuge using a SW 65 rotor. 0.5 ml fractions were collected from the gradients by piercing the bottom of the tube with a hypodermic needle. When (y-3-P) ATP was present 0.2 ml aliquots of the fractions were made to a final trichloro-acetic acid (TCA) concentration of 10 % by adding 50 ja\ of 50 "la TCA (w/v) 
Analytical procedures
Vasopressin was measured by the pressure bioassay method of Dekanski (1952) with the modifications described earlier (Russell Se Thorn 1974) . The supernatants and fil¬ trates were assayed after removal of ATP by filtering through DE 81 ion exchange discs. The pellets and filters were assayed after extraction in 0.25 "la acetic acid in 0.9 "la NaCl.
Neurophysin was estimated by radioimmunoassay as described previously (Robinson et al. 1976 Fig. 1 A also shows that although the ATP effect was more pronounced at 37°C, even at 5°C a substantial fraction of the granules released their contents when ATP was present. The half maximal concentration of ATP was found to be 250 jam (Fig. 1 B) . The apparent lowered effect of ATP compared to data presented in Fig. 1 A may be due to the absence of the ATP regenerating system (PEP and PK). (Fig. 2 B) . pH-dependence of vasopressin release from granules
The medium was buffered with 20 mM Na cacodylate for pH range from 3-6 and TES from 7-9. The release of vasopressin and disulphide-rich protein (Karush et al. 1964 ) was monitored in the filtrates. ATP caused the most pro¬ nounced effect at a pH of 6-8. At pH below 4 the granules were found to be unstable both in the presence and absence of ATP. Fig. 3 B Electron micrograph of a crude granule fraction incubated without (A) or with (B) ATP + PEP + PK. An aliquot ol fraction 3 suspended in incubation medium was added to 2.5 ml of warm medium (37°C) and incubated for 15 min. The reaction was terminated by the addition of equal volumes of 3°/o glutaraldehyde solution containing 0.1 m sodium cacodylate (pH 7.0) and centrifuged at 26 000 x g for 15 min. The super¬ natant was discarded and the pellet was fixed with 3 "la glutaraldehyde and pre¬ pared for electron microscopy as described under Methods. Scale represents 0.2 Jim. Magnification x 78 000.
Electron microscopy
The granules incubated in KCl-based medium appeared membrane-bound, possessing an electron opaque core. On ATP treatment, however, they appeared electron translucent and swollen approximately 2-3 times (Fig. 3) (Trams 1974 (Dipolo 1974 (Trifaro 8c Dworkind 1975; Müller 8c Kirschner 1975; Labrie et al. 1971) .
